OCCUPANT PROTECTION SYSTEM 
BACKGROUND 

[0001] The present invention relates to an occupant protection system for 
protecting an occupant of a vehicle, such as a car, in the event of a crash. More 
specifically, the present invention relates to an occupant protection system for 
restraining the lumbar part of the occupant during a front crash to prevent the body 
of the occupant from moving forward and downward. 

[0002] Japanese Unexamined Patent Application Publication No. 2001-247010 
discloses an occupant protection system for protecting an occupant in the event of a 
car crash. When a crash occurs, the system heightens or hardens the front section of 
a seat cushion in order to prevent a so-called submarine phenomenon, in which the 
occupant passes under the lap belt during a front crash. 

[0003] Figure 34 of Japanese Unexamined Patent Application Publication No. 
2001-247010 shows an airbag that is placed between a left side frame and a right 
side frame of a seat and a gas generator that is disposed on the side of one of the side 
frames. 

[0004] The occupant protection system disclosed in Japanese Unexamined Patent 
Application Publication No. 2001-247010 requires multiple operations to mount the 
system to a seat, including mounting both ends of the airbag to the left and right side 
frames, and mounting the gas generator to one of the side frames. Thus, the work to 
mount the occupant protection system to the seat is complicated. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide an occupant protection 
system that can easily be mounted to a seat. 

[0006] An occupant protection system according to an embodiment of the present 
invention includes a seat pan arranged below a seat cushion, an inflatable airbag 
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arranged above the seat pan for pushing the front section of the seat cushion from 
below, and a gas generator for inflating the airbag in an emergency. Both the airbag 
and the gas generator are mounted to the seat pan. Accordingly, when mounting the 
occupant protection system to a seat, it is sufficient to mount the seat pan, to which 
the airbag and the gas generator are fixed in advance, below the seat cushion. Thus, 
the occupant protection system can be easily mounted to the seat. 

[0007] The airbag can extend along the width direction of the seat pan, opposite 
ends of the airbag being connected to the seat pan. Extending the airbag along the 
width direction of the seat pan and connecting the opposite ends to the seat pan 
allows the airbag to be inflated uniformly between its ends and allows the front 
section of the seat cushion to be pushed uniformly from below along the width 
direction. 

[0008] The gas generator can be arranged along the upper surface or the lower 
surface of the seat pan. Arranging the gas generator along the upper surface of the 
seat pan can facilitate the connection between the gas generator and the airbag. 
Arranging the gas generator along the lower surface of the seat pan can increase the 
flexibility of the arrangement of the gas generator. 

[0009] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only, and are not 
restrictive of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] These and other features, aspects, and advantages of the present invention 
will become apparent from the following description, appended claims, and the 
accompanying exemplary embodiments shown in the drawings, which are briefly 
described below. 

[0011] Fig. 1 is a perspective view of the frame of a seat provided with an 
occupant protection system according to an embodiment of the present invention. 
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[0012] Fig. 2 is an exploded perspective view of the occupant protection system 
and the frame of Fig. 1 . 

[0013] Fig. 3 is a sectional view of the occupant protection system in Fig. 2, taken 
along line III-III. 

[0014] Figs. 4(a) and 4(b) are perspective views of the frame of a seat provided 
with an occupant protection system according to another embodiment of the present 
invention. 

[0015] Fig. 5 is a sectional view of the occupant protection system in Figs. 4(a) 
and 4(b), taken along line V-V. 

DETAILED DESCRIPTION 

[0016] Embodiments of the present invention will be described below with 
reference to the drawings. 

[0017] Fig. 1 is a perspective view of the frame of a seat provided with an 
occupant protection system according to an embodiment of the present invention; 
Fig. 2 is an exploded perspective view of the occupant protection system and the 
frame; and Fig. 3 is a sectional view of the occupant protection system in Fig. 2, 
taken along line III-III. 

[0018] The frame of the car seat includes a base frame 1 and a back frame 4 
rotatably connected to the base frame 1 through a support shaft 2 and a reclining 
device (not shown). A headrest 6 is mounted on the top of the back frame 4. 

[0019] The base frame 1 includes left and right side frames la and lb. A seat pan 
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8 is placed between the front parts of the side frames la and lb. The seat pan has 
uprising side walls 8a and 8b that can be placed along the inner surfaces of the side 
frames la and lb, respectively. Where the side frames la and lb and the side walls 
8a and 8b overlap, the side frames la and lb and the side walls 8a and 8b have 
insertion holes lc and 8c, respectively, for receiving fasteners, such as bolts and the 
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like (not shown), therethrough. 

[0020] The seat pan 8 is placed between the side frames la and lb such that the 
side walls 8a and 8b overlap with the inner surfaces of the side frames la and lb. 
The overlapping side walls 8a and 8b and the side frames la and lb are fastened 
with fasteners, such as bolts and nuts, through the insertion holes lc and 8c, so that 
the seat pan 8 is fixed between the side frames la and lb. 

[0021] A seat cushion and a seat back made of urethane or other suitable materials 
are mounted to the base frame 1 and the back frame 4, respectively. The seat pan 8 
is placed under the front section of the seat cushion. 

[0022] An occupant protection system 10 includes the seat pan 8, an inflatable 
airbag 12 arranged above the seat pan 8 for pushing the front section of the seat 
cushion from below, and a gas generator 14 for inflating the airbag 12. The airbag 
12 extends along the width direction of the seat pan 8. Laterally opposite ends of 
the airbag 12 are connected to the seat pan 8 through anchors 16 fixed to the upper 
surface of the seat pan 8. The gas generator 14 of this embodiment is cylindrical. In 
addition, the gas generator 14 is arranged along the upper surface of the seat pan 8, 
and its longitudinal axis extends along the width direction of the seat pan 8. 
According to this embodiment, the front of the upper surface of the seat pan 8 has a 
recessed step 8d that is recessed a sufficient distance to accommodate the gas 
generator 14; that is, the recessed step 8d has a height that is about the height of the 
gas generator 14 from its upper surface to its lower surface. The gas generator 14 is 
placed in the recessed step 8d. Reference numeral 14a of Fig. 1 denotes a bracket 
for fixing the gas generator 14 in the recessed step 8d. 

[0023] The gas generator 14 is connected to the airbag 12 through a pipe 18. The 
pipe 18 is arranged along the upper surface of the seat pan 8. 

[0024] Referring to Fig. 3, the airbag 12 includes a cylindrical bag body 20 and a 
cylindrical mesh webbing 22 surrounding the bag body 20. The bag body 20 is an 
elongated folding body. The mesh webbing 22 is formed of knitting that freely 
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extends radially but hardly extends longitudinally, along the width direction of the 
seat. Both ends of the mesh webbing 22 are connected to the anchors 16. 

[0025] A first end of the pipe 18 is connected to a gas port of the gas generator 14. 
A second end of the pipe 1 8 is inserted into the mesh webbing 22 at the first end of 
the mesh webbing 22, and it is connected to an end of the airbag body 20. 
Reference numeral 18a indicates a fastener for fastening the end of the bag body 20 
to the pipe 18. 

[0026] Prior to mounting the occupant protection system 10 to the seat, the airbag 
12 and the gas generator 14 are mounted on the upper surface of the seat pan 8, and 
the gas generator 14 is connected to the airbag 12 via the pipe 18 to form the 
occupant protection system 10. The seat pan 8 then is disposed between the front 
parts of the side frames la and lb of the seat, which is assembled in another process, 
and is secured to the side frames la and lb. 

[0027] As described above, in the present occupant protection system 10, the 
airbag 12 and the gas generator 14 are fixed to the seat pan 8 prior to mounting the 
seat pan 8 to the seat. Accordingly, when mounting the occupant protection system 
10 to the seat, the seat pan 8, to which the airbag 12 and the gas generator 14 are 
fixed in advance, can be mounted between the side frames la and lb expediently. 
Thus, the occupant protection system 10 can be easily mounted to the seat. 

[0028] Since the gas generator 14 is arranged along the upper surface of the seat 
pan 8, the mounting of the gas generator 14 to the seat pan 8, and the arrangement of 
the pipe 18 for connecting the gas generator 14 to the airbag 12, are easy. 

[0029] Operation of the occupant protection system 10 will now be described. 

[0030] When a front impact of a vehicle is sensed, the gas generator 14 jets a gas. 
The gas from the gas generator 14 flows into the airbag 12 through the pipe 18 to 
inflate the airbag 12. As a result, the front section of the seat cushion is pushed up 
or hardened, thus preventing forward movement of the lumbar part of the occupant. 
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[0031] According to this embodiment of the occupant protection system, the 
airbag 12 extends along the width direction of the seat pan 8, and both ends of the 
airbag 12 are connected to the seat pan 8 via anchors 16. Accordingly, the airbag 12 
is uniformly inflated between both its ends, and, hence, the front section of the seat 
cushion is uniformly pushed along the width direction. 

[0032] The gas generator 14 in the embodiment of Figs. 1-3 is arranged along the 
upper surface of the seat pan 8. However, in other embodiments, the gas generator 
14 may be arranged along the lower surface of the seat pan 8, such as in occupant 
protection system 10' of Figs. 4(a), 4(b), and 5 described below. When the gas 
generator 14 is arranged along the lower surface of the seat pan 8, the arrangement 
of the gas generator 14 relative to the seat pan 8 is highly flexible. It will be 
understood that, in other embodiments, the arrangement of the gas generator relative 
to the seat pan is not limited to the upper surface and the lower surface of the seat 
pan. 

[0033] Fig. 4(a) is a top perspective view of a seat provided with occupant 
protection system 10'; Fig. 4(b) is a bottom perspective view of the seat; and Fig. 5 
is a sectional view of the occupant protection system of Fig. 4(a), taken along line 
V-V. 

[0034] In the occupant protection system 10* of Figs. 4(a), 4(b), and 5, the gas 
generator 14 is arranged along the lower surface of the seat pan 8, with its 
longitudinal axis extending along the width direction of the seat pan 8. The airbag 
12 is arranged above the upper surface of the seat pan 8. The seat pan 8 has an 
opening 8e for inserting a pipe 18, as seen in Fig. 4(a). The pipe 18 extends through 
the opening 8e from the lower surface of the seat pan 8 to the upper surface. The 
gas generator 14 is connected to the airbag 12 via the pipe 18. 

[0035] Other features of the occupant protection system 10' are the same as those 
of the occupant protection system 10 in Figs. 1 to 3, and the same reference 
numerals are given to components with the same functions. 
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[0036] As described above, the invention provides an occupant protection system 
that can be mounted to a seat remarkably easily. 

[0037] The priority application, Japanese Patent Application No. 2002-338202 
filed on November 21, 2002, is hereby incorporated by reference herein in its 
entirety. 

[0038] Given the disclosure of the present invention, one versed in the art would 
appreciate that there may be other embodiments and modifications within the scope 
and spirit of the invention. Accordingly, all modifications attainable by one versed 
in the art from the present disclosure within the scope and spirit of the present 
invention are to be included as further embodiments of the present invention. The 
scope of the present invention is to be defined as set forth in the following claims. 
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